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CROWN FOR TIMEPIECE WITH DISCONNECTING GEAR DEVICE 

FIELD OF THE INVENTION 

The present invention concerns a crown for a timepiece comprising a housing 
of axis X1 inside which is arranged a pipe including, in the region of a first end, means 
for securing a winding stem. The housing also includes at least a first element, able to 
be deformed in a resilient manner, cooperating via friction in a movement of rotation in 
relation to axis X1, at least in a first direction of rotation, with one rigid element of 
suitable shape, as long as the rotational couple transmitted by one of these elements 
to the other remains lower than a predefined value. Beyond the predefined value, the 
first deformable element is capable of being deformed to cause a sliding connection 
between said element and the rigid element. 

BACKGROUND OF THE INVENTION 

These types of crowns comprising a disconnecting gear device are known in 
the prior art. Such devices are known to be implemented, for example, to prevent 
damaging the mechanism of a timepiece when the winding stem is driven by the user 
to wind the barrel spring, when the latter is completely wound. 

US Patent No. 2,637,987 discloses several embodiments of a crown of the 
aforementioned type. In all of the embodiments disclosed, the crown comprises a 
cylindrical housing inside which the disconnecting gear device is arranged. In 
particular, the housing comprises, at the periphery thereof, a strip spring secured to 
the crown, for cooperating with one end of the winding stem arranged inside the 
housing. For this purpose, the end of the winding stem has a particular shape, 
peculiar to each of the embodiments disclosed, fitted to the shape of the 
corresponding strip spring. 

The cooperation between the strip spring and the winding stem is effective as 
long as the rotational couple to be transmitted to the winding stem from a rotation of 
the crown, via the strip spring, does not exceed a predefined value. When this 
predefined value is attained, which may be the case for example when the barrel 
spring is completely wound, the strip spring is deformed and stops cooperating with 
the winding stem. Thus, any subsequent rotational movement of the crown in these 
conditions is no longer transmitted to the winding stem. 

The device disclosed in this American Patent has, however, a certain number 
of drawbacks. In fact, the structure disclosed and shown is complex both from the 
manufacturing and assembly point of view, in particular because of the dimensions to 
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be considered within the field of crowns for horology. Manufacturing the various 
springs implemented is difficult, on the one hand because of their shape, and on the 
other hand, because they are mounted pre-stressed, which makes it difficult to mount 
them in the crown. 

5 Another drawback of the device disclosed in US Patent No. 2,637,987 arises 

from the necessity of providing a particular shape for the end of the winding stem 
arranged inside the crown, such that it can cooperate with the particular shape used 
for the spring. This constraint forces the manufacturer to provide different 
manufacturing processes for the different winding stem shapes to be used, thereby 
10 causing extra costs. 

SUMMARY OF THE INVENTION 

It is therefore a main object of the present invention to overcome the 
15 aforementioned drawbacks of the prior art by providing a device for a crown, 
preventing damage being caused to a timepiece movement, said device having a 
simple structure and being easy to assembly compared to devices of the prior art. 

The present invention therefore concerns a crown of the aforementioned type, 
characterized in that the element able to be resiliently deformed is secured to the pipe 
20 whereas the rigid element is secured to the crown. 

Owing to these features, the device according to the invention has a relatively 
simple structure obtained by equally simple assembly. Moreover, the fact that the 
resilient element is arranged on the pipe receiving the winding stem does not impose 
any particular structure for the end of the winding stem disposed in the crown, on the 
25 manufacturer. Such a characteristic allows the manufacturer to limit itself to only one 
structure of winding stem, whatever variant of the present invention is implemented. 

In a preferred embodiment of the present invention, the deformable element is 
made in the form of a spring comprising a central base from which at least two, 
preferably four, deformable arms extend. In this case, the rigid element is made in the 
30 form of a ring comprising a plurality of notches arranged on its inner periphery for 
cooperating with surface areas of the deformable arms. 

Owing to this structure, the deformable element can be mounted in the housing 
of the crown without being pre-stressed, which greatly simplifies assembly compared 
to the aforementioned device of the prior art. 
35 In a preferred but non-limiting manner, cooperation between the spring and the 

ring is permanent in a first direction of rotation, i.e. it does not depend upon the value 
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of the couple transmitted by one of the elements to the other, whereas a 
disconnecting gear threshold is provided in the second direction of rotation. 

Alternatively, two stages are provided, each of which includes a spring and 
notched ring assembly, each of the two stages allowing the device to be disconnected 
5 in a predefined direction. In this case, the crown is capable of being moved along its 
axis X1 in relation to the winding stem in order to start one stage or the other. 

Preferably, the deformable element and the rigid element are respectively 
made of metals whose respective hardnesses are close, this feature guaranteeing 
proper longevity for the device according to the present invention. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present invention will appear more 
clearly upon reading the following detailed description, made with reference to the 
15 annexed drawings, given by way of non-limiting examples and in which: 

- Figure 1 shows an exploded perspective view of the crown for a timepiece 
according to a preferred embodiment of the present invention; 

- Figure 2 shows a transverse cross-section of the crown shown in Figure 1 
when these components are assembled, and 

20 - Figure 3 shows a perspective view showing in detail the nature of the 

cooperation implemented between the deformable and rigid elements. 

DETAILED DESCRIPTION OF THE INVENTION 

25 Figure 1 shows an exploded perspective view of the crown according to a 

preferred embodiment of the present invention demonstrating the simplicity of the 
corresponding structure and the simplicity of assembly of the various components with 
each other. 

The various constituent elements of the crown according to the invention are 
30 shown in an order schematising the assembly sequences thereof in Figure 1. 

The numerical reference 1 designates the crown itself, the latter having 
rotational symmetry of axis X1 and being hollow so as to define a housing (visible in 
Figure 2) for housing the following components. A hollow support element 2 whose 
dimensions are adjusted to the dimensions of the crown housing has the shape of a 
35 cylinder, closed on one side by way of illustration, by a bottom 3. There are then two 
identical springs 4 to be arranged in proximity to the bottom 3 of support element 2. 
Two identical springs 4 are provided here because of the thickness of the material 
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necessary to obtain the desired rigidity, for the sake of simplifying the method of 
machining these springs. 

Each of springs 4 is of the flat spring type, comprising a central base 5, whose 
shape is generally close to that of a square, from which extend four arms 6 that can 
5 be resiliently deformed. Each of arms 6 comprises two successive portions, a first 
short portion 7 extending from the central base 5 along a substantially radial direction 
prior to exhibiting an elbow 8, substantially at right angles, extended by a second, 
substantially rectilinear, portion 9. It will also be observed that central base 5 of each 
of springs 4 has a hole 10 centred in relation to axis X1 and of substantially square 

10 shape in the example shown. The operation of springs 4 will be explained in more 
detail in relation to Figure 3. 

Next, in Figure 1, there is a pipe 11 for receiving one end of a winding stem 
(not shown). Pipe 11 has a main part 12 of cylindrical shape, on which a head 13 is 
mounted, in the shape of a disc of larger diameter than the main part. A portion 14 of 

15 smaller transverse dimensions that the head is mounted on head 13, projecting in 
relation to the latter and centred on axis X1. The projecting portion 14 has a contour of 
complementary shape, substantially square here, to that of holes 10 of the springs 
and for cooperating therewith. Any other non-circular shape can be provided for 
aperture 10 and projecting portion 14, such as, for example, polygonal, without 

20 departing from the scope of the present invention provided that it is possible for 
projecting portion 14 to be driven in rotation by springs 4 by cooperating therewith. 
Thus, as is seen more clearly in Figure 2, the height of projecting portion 14 is greater 
than the thickness of the two springs 14 joined together. 

There is then provided a rigid element 15, in the shape of a ring or washer, 

25 whose central aperture has a larger diameter than the diameter of head 13 of the pipe 
and a periphery with notches 13. Ring 15 is to be positioned in proximity to the bottom 
3 of the support element such that notches 16 are located opposite arms 6 of springs 
4, as is seen more clearly in Figure 3. 

There is then an additional washer 17 to carry ring 15 and pipe 11. For this 

30 purpose, washer 17 has an external diameter substantially equal to the diameter of 
ring 15 and a central aperture 18 of smaller diameter than the diameter of head 13 of 
the pipe. Washer 17 further includes an annular shoulder 19 whose inner diameter is 
substantially greater than the diameter of head 13 of the pipe and whose external 
diameter is substantially equal to the diameter of ring 15. Washer 17 is made such 

35 that the thickness of its annular shoulder 19 is equal to or greater than the thickness 
of head 13 of the pipe, the shoulder thus performing the function of a spacer. 
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The remaining components are elements for closing the device to ensure that 
it is sealed without making any other contribution to the disconnecting gear device 
according to the present invention. 

For this purpose, a reducing washer 20 is used whose external diameter is 
5 substantially less than the inner diameter of the support element 2 and against which 
there is arranged an O-ring joint 21 whose diameter at rest is substantially greater 
than the inner diameter of support element 2. A flat washer 22 is then provided for 
closing the housing of crown 1. 

A tube 23, or socket, is arranged through the aperture centrals of flat washer 
10 22, annular gasket 21 and reducing washer 20, the main function of tube 23 being to 
connect crown 1 to the entry of the case (not shown) of the timepiece implementing 
the device according to the present invention, more specifically to the middle part. 
Tube 23 also has an external diameter substantially greater than the inner diameter of 
annular gasket 21 at rest. 
15 Figures 2 and 3 respectively show a transverse cross-section of the crown 

according to the present invention, the constituent elements being assembled, and a 
perspective view showing in detail the nature of the cooperation between the 
deformable and rigid elements. These Figures show more clearly the interactions 
existing between the various elements that have just been described in relation to the 
20 assembly thereof. 

Springs 4 are obtained by a conventional manufacturing process, for example 
by passing under a sheet metal press. Likewise, pipe 1 1 for securing the winding stem 
is of a conventional type. Springs 4 are preferably threaded, or driven onto projecting 
portion 14 of the pipe, i.e. at the end of the pipe opposite the end via which the 
25 winding stem will be secured thereto. Preferably, in order to guarantee proper 
longevity for the device, the spring are also welded onto projecting portion 14, possibly 
by means of a laser beam, on a plurality of contact points located at the interface 
between aperture 10 of central base 5 and the contour of projecting portion 14. 

It should also be noted that springs 4 are automatically centred because of 
30 their cooperation with projecting portion 14. 

Moreover, ring 15 and washer 17 are also secured, preferably by laser 
welding, before the main portion 12 of pipe 11 is threaded through aperture 18 of 
washer 17. The pipe head 13 is then arranged in abutment on the flat surface 24 of 
washer 17, whereas the two springs 4 are arranged opposite ring 15, more specifically 
35 opposite notches 16. 

The assembly thereby formed of pipe 11 carrying springs 4 with ring 15 and 
washer 17 are then driven inside support element 2. In a preferred but non-limiting 
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manner, a laser weld is also applied to the interface between support element 2 and 
the external periphery of washer 17 in order to guarantee a better hold of the above- 
defined assembly over time inside the support element. It will be noted in Figure 2 that 
the bottom 3 of the support element fulfils the function of a stop member during the 
5 operating in which the above-defined assembly is driven into support element 2. 

As mentioned hereinbefore, the thickness of the combined springs 4 is less 
than the thickness of ring 15 so that the springs can rotate in relation to axis X1 
without any friction against the bottom 3 of support element 2. 

Support element 2 comprises a shoulder 25 facing the exterior of crown 1 and 

10 separating the inside of the support element into two portions of different internal 
diameters. A first portion 26 located between the bottom 3 and shoulder 25 has a first 
diameter substantially greater than the diameter of ring 15 and washer 17, whereas a 
second portion 27 extending between shoulder 25 and the end of the support element 
located on the side of its aperture has a second diameter greater than the first 

15 diameter. 

Reducing washer 20 is then threaded into support element 2 so that it abuts 
against shoulder 25. Likewise, annular gasket 21 is forcibly threaded into support 
element 2, in abutment against reducing washer 20. If the external diameter of 
annular gasket 21 at rest is slightly less than the second internal diameter of support 
20 element 2, the annular gasket is slightly pre-stressed when it is in place. This 
measure, which is conventional, guarantees proper contact between the annular 
gasket and the inner wall of the support element and thus a high quality seal between 
these two surfaces. 

The set of components thereby assembled to each other is then driven inside 
25 cover 1, the latter comprising a housing 28 of generally cylindrical shape and of 
slightly larger dimensions than the external dimensions of support element 2. In the 
regions of its aperture 29, cover 1 includes an annular groove 30 inside which flat 
washer 22 is arranged, a small annular shoulder 31 of smaller internal diameter than 
the external diameter of flat washer 22 being provided to hold it in annular groove 30. 
30 From the point of view of the manufacturing process, it should be noted that flat 
washer 22 is arranged against a shoulder, corresponding to the side of groove 30 
facing the exterior, prior to a crimping operation performed to form shoulder 31. 
Moreover, the central region of flat washer 22 is then arranged in abutment against 
the annular gasket 21 and positions it in the direction of axis X1 . 
35 Tube 23 is then threaded inside the central space of the empty housing 28 by 

sliding against the annular gasket. In fact, the external diameter of tube 23 is slightly 
greater than the internal diameter of annular gasket 21 so as to compress the latter 
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along a radial direction and to reinforce the seal between the annular gasket and 
support element 2 on top of guaranteeing the sealing between the annular gasket and 
tube 23. Moreover, the internal diameter of tube 23 is slightly greater than the external 
diameter of pipe 1 1 to allow the latter to rotate freely. It should be noted that during 
5 assembly of the device on a timepiece, prior to its assembly in crown 1, tube 23 is 
driven into the middle part of the timepiece as far as its shoulder, which is particularly 
visible in Figure 2. 

It will be noted in Figure 2 that pipe 1 has been shown in partial cross-section 
for the sake of clarity. Indeed, it is apparent from this Figure that the pipe includes an 

10 aperture at the end thereof facing the exterior of crown 1, to arranged one end of the 
winding stem, as explained hereinbefore. For this purpose, pipe 11 includes a central 
bore 32 having a threading 33 for securing the winding stem to the pipe by being 
screwed therein, in a conventional manner. 

Figure 3 shows in detail the relative positioning of springs 4 with ring 15 and, 

15 more specifically, with notches 16. 

The shape of springs 4 shown in the Figures corresponds to a preferred 
embodiment shown by way of non-limiting illustration. It is more clearly visible in 
Figure 3 that the springs each have a curved shape contributing to its resilient 
features. In particular, it should be noted that in each of arms 6, a recess 34 is 

20 arranged partially inside the material of central base 5 and inside elbow 8, i.e. in the 
region that experiences the mores significant shocks at the moment the spring 
undergoes deformation. Recesses 34 according to this preferred embodiment have a 
partially circular contour. 

Moreover, the second portions 9 of arms 6 have curved external surfaces in 

25 order to improve the quality of contact with ring 15 during movements of rotation. 
More specifically, these external surfaces comprise surface regions 35 which are in 
contact with long portions 36 of the inner periphery of ring 15. The long portions 36 
have a substantially tangential direction in relation to axis X1 of the crown and are 
separated by short portions 37 forming notches 16, oriented in substantially radial 

30 directions. 

The long portions 36 of the inner periphery of ring 15 have a slight curve, 
complementary to the curve of surface regions 35 of arms 6. 

Likewise, the ends 38 of arms 6 are rounded to friction with notches 16 when 
the disconnecting gear device is activated. 
35 Figure 3 shows one part of the disconnecting gear device according to the 

present invention in a configuration in which it is not activated. Indeed, arms 6 of the 
springs are shown in the rest configuration in which they are in contact with the long 



portions 36 of the inner periphery of ring 15 without being deformed or only to a 
negligible extent. 

It is clear from the diagram of Figure 3 and from the preceding description in 
relation to Figures 1 and 2 that, when crown 1 is driven in rotation in the anti-clockwise 
direction, it drives ring 15 and washer 17 in the same direction. It is evident that, in this 
case, notches 16 exert a pressure force on the ends 38 of the spring arms with which 
they are meshed, consequently causing a movement of rotation of pipe 11 in the 
same direction and, thereby the winding stem (not shown). When the spring arms 6 
experience a pressure force in this direction via their respective ends, they cannot 
practically be deformed, in any case while the rotational couple transmitted by ring 15 
remains comprised within a range corresponding to normal use of the timepiece. 

Moreover, when crown 1 is being driven in rotation in the clockwise direction, it 
also drives ring 15 and washer 17 in the same direction. In this case, the rotational 
couple is transmitted in the clockwise direction from ring 15 towards springs 4 via 
surface regions 35. It then appears that, from the mechanical point of view, when the 
resistance opposed by the winding stem, via pipe 11, reaches a certain predefined 
value, surface regions 35 can start to slide in relation to long portions 36 of ring 15, 
because of the start of deformation of spring arms 6. Thus, when the value of the 
couple to be transmitted to springs 4 in order for them to be driven in the clockwise 
direction exceeds a predefined design value, long portions 36 of the ring slide over 
surface regions 35 of deformed springs 4, the latter consequently no longer being 
driven in rotation by the rotational movement of crown 1 . 

As was already mentioned, this measure prevents, for example, damage to the 
movement of a timepiece in which the barrel spring is reloaded by rotating the crown, 
once the latter has reached full load. Owing to the device according to the present 
invention, the winding stem is no longer driven in such a case, which protects the 
timepiece movement. 

It should be noted that an important advantage of the device according to the 
present invention lies in its simplicity of manufacture and assembly, in particular when 
one considers that the components employed have relatively small dimensions, the 
crown generally having a diameter of less than 5-6 millimetres. 

Moreover, the structure of the device according to the present invention 
advantageously enables conventional winding stems to be used for setting the crown 
in place. Further, this structure also enables the aesthetic appearance of the crown to 
be very simply altered, to answer the requirements of various clients, while limiting the 
number of components that have to be altered in response to the diversity of such 
requirements. Indeed, an alteration of the external appearance of the crown is 
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generally sufficient to obtain the desired aesthetic effect, without it being necessary to 
alter any of the other constituent elements of the device according to the present 
invention. 

Furthermore, it should be noted that the embodiment described provides two 
5 identical springs 4, which allows a certain rigidity to be obtained, adapted to the 
desired predefined rotational couple. Those skilled in the art will be able to alter the 
number of springs used to adapt it to their particular requirements without departing 
from the scope of the present invention, by arranging more springs to increase rigidity. 
As has already been mentioned, selecting materials for respectively making 
10 spring 4 and rigid ring 15 such that their corresponding hardnesses are close, 
guarantees better longevity for the disconnecting gear device according to the present 
invention. By way of example, one could use conventional types of steel, for these two 
elements, whose respective hardnesses are of the order of 500 to 600 HV, to find a 
compromise between the rigidity of the spring and wear due to friction between the 
15 two elements. 

The above description corresponds to a particular embodiment and should in 
no way be considered limiting, as regards more specifically the shape described and 
shown for the spring and notches with which they cooperate. 

In particular, it will easily be observed in Figure 3 that, by turning over springs 4 

20 and ring 15 symetrically in relation to the plane of Figure 3, the disconnecting function 
is obtained for the opposite direction of rotation to that described. This particular 
feature gives the device according to the present invention an additional advantage 
due to the fact that the manufacturer can use the same components to implement the 
invention in one direction of rotation or the other. 

25 Likewise, the shape described for springs 4 is not limiting and any other close 

shape obtaining the same technical effect could be implemented without departing 
from the scope of the present invention. More specifically, the number of spring arms 
6 described and shown is not limiting in that it constitutes an additional parameter for 
adjusting the rigidity of the springs employed. In fact, because of the automatic 

30 centring originating from the cooperation of aperture 10 of the spring with projecting 
portion 14 of the pipe, a single arm 6 might suffice to perform the function necessary 
for the device according to the present invention in relation to ring 15. 

Further, it is possible to provide alternative embodiments of the springs and 
notches 16 of ring 15, in accordance with which the behaviour of the spring is identical 

35 in both directions of rotation. In such case, one could for example provide notches in 
the form of small recesses made in the inner periphery of ring 15, the deformable 
arms of the springs then extending in substantially radial directions, in other words, 
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they would not includes an elbow 8, to react in a similar manner to tangential forces 
applied to their ends, in one direction of rotation or the other. 

Another variant could consist in providing two superposed stages, each of 
which includes a rigid ring and at least one spring cooperating with notches of the 
5 corresponding ring, the respective directions of rotation of the two stages being 
opposite. In this case, crown 1 could take two axial positions in relation to the winding 
stem, a single stage being operational in each of the two positions. This device would 
allow the disconnecting gear function of the present invention to be obtained in two 
different directions of rotation, each direction corresponding to a given axial position of 
10 the crown. 

Of course, the applications of the present invention are not limited to winding 
stems but extend to any other use of a stem-crown liable to damage the components 
of the movement of a timepiece. 



